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<160> 24 

<170> PatentIn version 3.3 



<210> 

<211> 
<212> 



1 

15 
PRT 



<213> HORDEUM VULGARE CV. SCARLETT 



<220> 

<221> misc_f eature 

<223> N- terminal end of soluble NPPase 
<400> 1 

Ala Ala Val Arg Ala Ser Pro Asp Leu Leu Gly Ser Arg Gly Glu 
15 10 15 



<210> 2 

<211> 11 

<212> PRT 

<213> HORDEUM VULGARE CV. SCARLETT 



<220> 

<221> misc_f eature 

<223> Tryptic sequence of soluble NPPase 
<220> 

<221> MISC_FEATURE 

<222> (6) . . (6) 



<223> 



Xaa can be Gin or Lys 



<220> 

<221> MISC_FEATURE 

<222> (9) . . (9) 

<223> Xaa can be Leu or lie 

<220> 

< 2 2 1 > MI SC_FEATURE 

<222> (10) . . (10) 

<223> Xaa can be Lys or Gin 

<400> 2 

Ala Ser Tyr Pro Gly Xaa Thr Ser Xaa Xaa Arg 
1 5 ' 10 



<210> 3 

<211> 11 

<212> PRT 

<213> HORDEUM VULGARE CV. SCARLETT 



<220> 

<221> misc_f eature 

<223> Tryptic sequence of soluble NPPase 
<220> 

< 2 2 1 > MI SC_FEATURE 

<222> (9) . . (9) 

<22 3> Xaa can be Met or Phe 

<400> 3 

His Ala Pro Ala Asp Thr Val Thr Xaa Gly Arg 
15 10 



<210> 4 

<211> 5 

<212> PRT 

<213> HORDEUM VULGARE CV. SCARLETT 



<220> 

<221> misc_f eature 

<223> Tryptic sequence of soluble NPPase 

<400> 4 



Ala Pro Pro Tyr Pro 
1 5 



<210> 5 

<211> 8 

<212> PRT 

<213> HORDEUM VULGARE CV . SCARLETT 



<220> 

<221> misc_f eature 

<223> Tryptic sequence of soluble NPPase 
<400> 5 

Ala Trp Val Thr Val Glu Phe Lys 
1 5 



<210> 6 

<211> 8 

<212> PRT 

<213> HORDEUM VULGARE CV . SCARLETT 



<220> 

<221> MIS COFEATURE 

<223> Tryptic sequence of soluble NPPase 
<220> 

<221> MIS C_FE ATURE 

<222> (1) . . (1) 

<223> Xaa can be Lys or Gin 

<220> 

<221> MISC_FEATURE 

<222> (3).. (3) 

<223> Xaa can be He or Leu 

<220> 

< 2 2 1 > MI SC_FEATURE 

<222> (6) . . (6) 

<223> Xaa can be lie or Leu 

<400> 6 

Xaa Ser Xaa Glu Gly Xaa Trp Arg 
1 5 



<210> 7 

<211> 15 

<212> PRT 

<213> ORYZA SATIVA 



<220> 



<221> misc_f eature 

<22 3> N- terminal end of soluble NPPase 
<400> 7 

Gly Ser Ala Phe Val Ser Ala Thr Pro Ala Leu Leu Gly Asp Gin 
15 10 15 



<210> 8 

<211> 23 

<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> misc_feature 

<223> Tryptic sequence (MS/MS) of soluble NPPase 
<400> 8 

Phe Gin Leu Leu Asn Gin Arg Tyr Asp Phe Ser Phe Ala Leu Glu Thr 
15 10 15 



Gly Gly Leu Glu Asn Pro Lys 
20 



<210> 9 

<211> 11 

<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> misc_f eature 

<223> Tryptic sequence (MS/MS) of soluble NPPase 
<400> 9 

Leu Val Ala Val Ser Glu Ala Leu Ser Phe Lys 
15 10 



<210> 10 

<211> 10 

<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> misc_feature 

<223> Tryptic sequence (Edman) of soluble NPPase 



<400> 10 

Leu Ala Gin Gly Lys Ser Tyr Asp Glu Met 
15 10 



<210> 11 

<211> 10 

<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> misc_f eature 

<223> Tryptic sequence (MS/MS) of soluble NPPase 
<400> 11 

Thr Ala Ala Gly Thr Leu Thr Phe Asn Arg 
15 10 



<210> 12 

<211> 11 

<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> mi sc__f eature 

<223> Tryptic sequence (MS/MS) of soluble NPPase 
<400> 12 

Asp Pro Gly Phe Leu His Thr Ala Phe Leu Arg 
15 10 



<210> 13 

<211> 12 

<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> misc_feature 

<223> Tryptic sequence (MS/MS) of soluble NPPase 

<400> 13 



Ala Pro Asp Phe Pro Gly Gin Asn Ser Leu Gin Arg 
1 5 10 



<210> 14 

<211> 9 

<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> misc_feature 

<223> Tryptic sequence (MS/MS) of soluble NPPase 
<400> 14 

lie He Val Phe Gly Asp Met Gly Lys 
1 5 



<210> 15 

<211> 12 

<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> misc_feature 

<223> Tryptic sequence (MS/MS) of soluble NPPase 
<400> 15 

Asp Trp Pro Asn Thr Gly Gly Phe Phe Asp Val Lys 
15 10 



<210> 16 

<211> 11 

<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> misc_f eature 

<223> Tryptic sequence (MS/MS) of soluble NPPase 
<400> 16 

Phe He Glu Gin Cys Leu Ser Thr- Val Asp Arg 
15 10 



<210> 17 

<211> 9 

<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> misc_f eature 

<223> Tryptic sequence (MS/MS) of soluble NPPase 
<400> 17 

Val Tyr Asp Ser Phe Tyr Val Glu Arg 
1 5 



<210> 18 

<211> 18 

<212> DNA 

<213> ORYZA SATIVA 



<220> 

<221> misc_f eature 

<223> Primer of the 5* region of NPPase 
<400> 18 

ggcgttgctc ggcgacca 18 



<210> 19 

<211> 19 

<212> DNA 

<213> ORYZA SATIVA 



<220> 

<221> misc_f eature 

<223> Primer of the 3' region of NPPase 
<400> 19 

gaggcgagcg tggtgggga 19 



<210> 20 

<211> 2186 

<212> DNA 

<213> ORYZA SATIVA 



<220> 

<221> misc_f eature 

<223> complete cDNA of rice NPPase 
<400> 20 

tttgaattag ctagctgtag aaagctagcc atggttagta ggaagagagg aggaggagga 60 
ggcgtggcaa tggcggtggc gatgctgctg gcggcggcga gcgcgtcgcg gccgtcgtcg 12 0 
tcgctggaag ggttccagcc gctgtcgaag atcgccgtcc acaaggccac cgtcgacctc 180 



cacggctccg cgttcgtcag cgccacgccg gcgttgctcg gcgaccaggg agaagacaca 24 0 

gagtgggtca cggtgaaata cggctgggca aacccttccg ctgacgactg gattgctgtc 300 

ttctctccgg ccgatttcat ctcgggttct tgccctaatc cttccagata cccggatgag 360 

ccgctgctct gcactgcacc aataaagtat caattcgcaa actactcggc gaactacgtg 420 

tactggggca agggcagcat ccggttccag ctcatcaacc agcgctacga cttctccttc 480 

gccctgttca ccggcggcct ggaaaaccct aagctggtgg cggtgtcgga ggcgatatcg 540 

ttcaagaacc ccaaggcgcc ggtgtaccct cggctggcgc agggcaagtc gtacgacgag 600 

atgaccgtca catggaccag cggctacgac atcagcgagg cgtacccgtt cgtcgagtgg 660 

ggcatggtcg tcgccggcgc cgccgctcca acccgcaccg ccgccggcac gctcaccttc 720 

aaccgcggca gcatgtgcgg tgacccggac cgcactgttg ggtggagaga ccccgggttc 780 

atccacacag ctttcctgag agacctgtgg cccaacaaag agtactacta caagattggg 84 0 

catgaacttt ctgacggatc aattgtctgg ggcaagcaat acactttccg ggcgccaccc 900 

ttccctggcc agaactcgct gcaacgcatc atcgtcttcg gcgacatggg caaggcggag 960 

agagacggat caaacgagtt cgccaactac cagccaggat ctctgaacac gacggacagg 102 0 

ctggtcgagg atctggacaa ctacgacatt gtcttccaca tcggtgatct tccgtacgcc 1080 

s^tggctaca tctcccagtg ggaccagttc accgcccagg tcgcccccat caccgccaag 1140 

aagccctaca tgattgcaag cggtaaccat gagagggact ggcccaacac cggagggttc 12 00 

ttcgacgtca aggactccgg cggcgagtgc ggcgttccgg cagagaccat gtactactac 1260 

ccggccgaga atcgagccaa cttctggtac aaggtggact acgggatgtt ccggttctgc 1320 

atcgcggact cggagcacga ctggagggag ggtaccgacc agtacaagtt catcgagcag 13 80 

tgcctgtcga cggtggaccg gaagcaccag ccgtggctca tcttcgcggc gcaccgcgtg 144 0 

ctgggctact cctccaactg gtggtacgcc gaccagggct ccttcgagga gcccgaaggg 1500 

agggagagcc tgcagcggct gtggcagcgc caccgcgtcg acgtcgcctt cttcggccac 1560 

gtccacaact acgagcggac gtgcccgatg taccagagcc agtgcgtctc cggcgagagg 162 0 

cgccgctact ccggcaccat gaacggcacc atcttcgtcg tcgccggcgg cggcgggagc 1680 

cacctctcgg actacacctc ggcgatcccc aagtggagcg ttttcaggga ccgggacttc 174 0 

9g9ttcgtca agctcaccgc gttcaaccac tcgtcgctgc tgttcgagta caagaagagc 1800 



agcgatggga aggtgtatga ctccttcacc gtggagaggg attaccgcga cgtgctcagc 1860 

tgcgtgcacg acagctgcct ccccaccacg ctcgcctcct gatgaatgaa acaagggaaa 1920 

ggatcattat taggatgcat gagttgatgc ctcatcgtca aaatgctggc agctgagaaa 1980 

gagtgatcgg tcggtcgatc gagttgggtt ttattttttt tcttcttctt caaccatttc 2040 

gatcaggtgt ggtagtggtc gatcgcttgg ctcgatcgtg tttctcttcc tcatggatgg 2100 

tgatgttgtg caataaaatt gcttagctgc tcgggcacaa atgtctaaaa aaaaaaaaaa 2160 

aaaaaaaaaa aaaaaaaaaa aaaaaa 2186 



<210> 21 
<211> 623 



<212> PRT 

<213> ORYZA SATIVA 



<220> 

<221> misc_f eature 

<223> Amino acid sequence of rice NPPase 
<400> 21 

Met Val Ser Arg Lys Arg Gly Gly Gly Gly Gly Val Ala Met Ala Val 
15 10 15 



Ala Met Leu Leu Ala Ala Ala Ser Ala Ser Arg Pro Ser Ser Ser Leu 
20 25 30 



Glu Gly Phe Gin Pro Leu Ser Lys lie Ala Val His Lys Ala Thr Val 
35 40 45 



Asp Leu His Gly Ser Ala Phe Val Ser Ala Thr Pro Ala Leu Leu Gly 
50 55 60 



Asp Gin Gly Glu Asp Thr Glu Trp Val Thr Val Lys Tyr Gly Trp Ala 
65 70 75 80 



Asn Pro Ser Ala Asp Asp Trp lie Ala Val Phe Ser Pro Ala Asp Phe 
85 90 95 



lie Ser Gly Ser Cys Pro Asn Pro Ser Arg Tyr Pro Asp Glu Pro Leu 
100 105 110 



Leu Cys Thr Ala Pro He Lys Tyr Gin Phe Ala Asn Tyr Ser Ala Asn 
115 120 125 



Tyr Val Tyr Trp Gly Lys Gly Ser lie Arg Phe Gin Leu He Asn Gin 
130 135 140 



Arg Tyr Asp Phe Ser Phe Ala Leu Phe Thr Gly Gly Leu Glu Asn Pro 
145 150 155 160 



Lys Leu Val Ala Val Ser Glu Ala He Ser Phe Lys Asn Pro Lys Ala 
165 170 175 



Pro Val Tyr Pro Arg Leu Ala Gin Gly Lys Ser Tyr Asp Glu Met Thr 
180 185 190 



Val Thr Trp Thr Ser Gly Tyr Asp He Ser Glu Ala Tyr Pro Phe Val 
195 200 205 



Glu Trp Gly Met Val Val Ala Gly Ala Ala Ala Pro Thr Arg Thr Ala 
210 215 220 



Ala Gly Thr Leu Thr Phe Asn Arg Gly Ser Met Cys Gly Asp Pro Asp 
225 230 235 240 



Arg Thr Val Gly Trp Arg Asp Pro Gly Phe He His Thr Ala Phe Leu 
245 250 255 



Arg Asp Leu Trp Pro Asn Lys Glu Tyr Tyr Tyr Lys He Gly His Glu 
260 265 270 



Leu Ser Asp Gly Ser He Val Trp Gly Lys Gin Tyr Thr Phe Arg Ala 
275 280 285 



Pro Pro Phe Pro Gly Gin Asn Ser Leu Gin Arg He He Val Phe Gly 
290 295 300 



Asp Met Gly Lys Ala Glu Arg Asp Gly Ser Asn Glu Phe Ala Asn Tyr 
305 310 315 320 



Gin Pro Gly Ser Leu Asn Thr Thr Asp Arg Leu Val Glu Asp Leu Asp 
325 330 335 



Asn Tyr Asp lie Val Phe His lie Gly Asp Leu Pro Tyr Ala Asn Gly 
340 345 350 



Tyr lie Ser Gin Trp Asp Gin Phe Thr Ala Gin Val Ala Pro lie Thr 
355 360 365 



Ala Lys Lys Pro Tyr Met lie Ala Ser Gly Asn His Glu Arg Asp Trp 
370 375 380 



Pro Asn Thr Gly Gly Phe Phe Asp Val Lys Asp Ser Gly Gly Glu Cys 
385 390 395 400 



Gly Val Pro Ala Glu Thr Met Tyr Tyr Tyr Pro Ala Glu Asn Arg Ala 
405 410 415 



Asn Phe Trp Tyr Lys Val Asp Tyr Gly Met Phe Arg Phe Cys lie Ala 
420 425 430 



Asp Ser Glu His Asp Trp Arg Glu Gly Thr Asp Gin Tyr Lys Phe lie 
435 440 445 



Glu Gin Cys Leu Ser Thr Val Asp Arg Lys His Gin Pro Trp Leu lie 
450 455 460 



Phe Ala Ala His Arg Val Leu Gly Tyr Ser Ser Asn Trp Trp Tyr Ala 
465 470 475 480 



Asp Gin Gin Ser Phe Glu Glu Pro Glu Gly Arg Glu Ser Leu Gin Arg 
485 490 495 



Leu Trp Gin Arg His Arg Val Asp Val Ala Phe Phe Gly His Val His 
500 505 510 



Asn Tyr Glu Arg Thr Cys Pro Met Tyr Gin Ser Gin Cys Val Ser Gly 
515 520 525 



Glu Arg Arg Arg Tyr Ser Gly Thr Met Asn Gly Thr lie Phe Val Val 
530 535 540 



Ala Gly Gly Gly Gly Ser His Leu Ser Asp Tyr Thr Ser Ala lie Pro 



545 



550 



555 



560 



Lys Trp Ser Val Phe Arg Asp Arg Asp Phe Gly Phe Val Lys Leu Thr 
565 570 575 



Ala Phe Asn His Ser Ser Leu Leu Phe Glu Tyr Lys Lys Ser Ser Asp 
580 585 590 



Gly Lys Val Tyr Asp Ser Phe Thr Val Glu Arg Asp Tyr Arg Asp Val 
595 600 605 



Leu Ser Cys Val His Asp Ser Cys Leu Pro Thr Thr Leu Ala Ser 
610 615 620 



<210> 22 

<211> 1268 

<212> DNA 

<213> HORDEUM VULGARE CV . SCARLETT 



<220> 

<221> misc_f eature 

<223> Incomplete cDNA of barley NPPase 
<400> 22 

ctccgacgga agcgtggtgt gggccaagcc ctacactttc cgggcaccgc caacccccgg 6 0 

gcagaactcg ctgcagcgta tcatcgtctt cggtgacatg ggaaaggcgg agagggacgg 12 0 

atcaaacgag ttcgccaact accagccggg gtcgctcaac acgacggaca ggctgattga 180 

agatctggac aactacgaca tcgtcttcca catcggcgac atgccctacg ccaacgggta 24 0 

cctctcccag tgggaccagt tcaccgcaca ggtcgccccc atcagcgcca agaaacccta 300 

catggttgca agcggcaacc acgagaggga ctggcccaac accggcgggt tcttcgacgt 360 

caaggactcc ggcggcgaat gcggcgtgcc ggccgagacc atgtactact accccgccga 42 0 

aaacagggca aacttctggt acaaggtgga ctacgggatg ttccggttct gcgtggggga 480 

ctcggagcac gactggaggg agggcacccc gcagtacaag ttcatcgagg agtgcctgtc 54 0 

gacggtggac cggaagcacc agccgtggct catcttcacg gcgcaccggg tgctgggcta 600 

ctcctccaac tcgtggtacg ccgaccaggg ctccttcgag gagcccgagg gacgggagag 660 

cctgcagaag ctgtggcagc gctaccgcgt cgacatcgcc tccttcggcc acgtccacaa 72 0 



ctacgagcgc acatgcccgc tctaccagag ccagtgcgtc aacgccgaca agacccacta 780 

ctcgggcacc atgaacggca ccatcttcgt cgtcgccggc gggggcggca gccacctgtc 840 

gtcctacacc accgccatcc ccaagtggag catattcagg gaccatgact acgggttcac 900 

caagctcacc gcattcaacc actcctcgct tctcttcgag tacatgaaga gcagcgacgg 960 

caaggtctac gactccttca ccatccacag ggattaccgc gacgtgctca gctgcgtgca 1020 

cgacagctgc ttccccacca cgctcgctag ctagctcata tcgtccggcc gtcatgtcaa 1080 

tgtaatggag ggtcatccat ccaataaaat tgtgggcatg tgttgagtaa taaaattggt 1140 

cagctgcaca atttatatgt gctagtaaaa agatcatgca agaggtgggt gtatgctcgt 12 00 

tatatatgct ttgtaactcc ttcatgtcat attattatgg gttaataaaa acatccttta 1260 

ttaaaaaa 1268 



<210> 23 

<211> 350 

<212> PRT 

<213> HORDEUM VULGARE CV . SCARLETT 



<220> 

<221> misc_f eature 

<223> Amino acid sequence deduced from the cDNA of barley NPPase 
<400> 23 

Ser Asp Gly Ser Val Val Trp Ala Lys Pro Tyr Thr Phe Arg Ala Pro 
15 10 15 



Pro Thr Pro Gly Gin Asn Ser Leu Gin Arg lie lie Val Phe Gly Asp 
20 25 30 



Met Gly Lys Ala Glu Arg Asp Gly Ser Asn Glu Phe Ala Asn Tyr Gin 
35 40 45 



Pro Gly Ser Leu Asn Thr Thr Asp Arg Leu lie Glu Asp Leu Asp Asn 
50 55 60 



Tyr Asp lie Val Phe His lie Gly Asp Met Pro Tyr Ala Asn Gly Tyr 
65 70 75 80 



Leu Ser Gin Trp Asp Gin Phe Thr Ala Gin Val Ala Pro lie Ser Ala 



85 90 95 



Lys Lys Pro Tyr Met Val Ala Ser Gly Asn His Glu Arg Asp Trp Pro 
100 105 110 



Asn Thr Gly Gly Phe Phe Asp Val Lys Asp Ser Gly Gly Glu Cys Gly 
115 120 125 



Val Pro Ala Glu Thr Met Tyr Tyr Tyr Pro Ala Glu Asn Arg Ala Asn 
130 135 140 



Phe Trp Tyr Lys Val Asp Tyr Gly Met Phe Arg Phe Cys Val Gly Asp 
145 150 155 160 



Ser Glu His Asp Trp Arg Glu Gly Thr Pro Gin Tyr Lys Phe lie Glu 
165 170 175 



Glu Cys Leu Ser Thr Val Asp Arg Lys His Gin Pro Trp Leu lie Phe 
180 185 190 



Thr Ala His Arg Val Leu Gly Tyr Ser Ser Asn Ser Trp Tyr Ala Asp 
195 200 205 



Gin Gly Ser Phe Glu Glu Pro Glu Gly Arg Glu Ser Leu Gin Lys Leu 
210 215 220 



Trp Gin Arg Tyr Arg Val Asp lie Ala Ser Phe Gly His Val His Asn 
225 230 235 240 



Tyr Glu Arg Thr Cys Pro Leu Tyr Gin Ser Gin Cys Val Asn Ala Asp 
245 250 255 



Lys Thr His Tyr Ser Gly Thr Met Asn Gly Thr lie Phe Val Val Ala 
260 265 270 



Gly Gly Gly Gly Ser His Leu Ser Ser Tyr Thr Thr Ala lie Pro Lys 
275 280 285 



Trp Ser lie Phe Arg Asp His Asp Tyr Gly Phe Thr Lys Leu Thr Ala 
290 295 300 



Phe Asn His 
305 



Ser Ser Leu Leu Phe Glu Tyr Met Lys Ser Ser Asp Gly 
310 315 320 



Lys Val Tyr 



Asp Ser Phe Thr lie His Arg Asp Tyr Arg Asp Val Leu 
325 330 335 



Ser Cys Val 



His Asp Ser Cys Phe Pro Thr Thr Leu Ala Ser 
340 345 350 



<210> 24 

<211> 39 

<212> DNA 

<213> HORDEUM VULGARE CV. SCARLETT 



<220> 

<221> misc_f eature 

<223> Primer of the 5' region of NPPase 
<400> 24 

gcagcagtac gagcatcacc agatctacta gcatcacga 3 9 



